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DIGEST:

Record does not show that agency failed to
properly evaluata protester's proposal, Rather,
offer did not conform to R¥P requirements, and,
agency was not persuaded that approach proposed
by protester was feasible, resulting in deter-
mination that proposal coulé not be made accept-
able without being completely revised.

Alpha Industries, Inc. (Alpha) protests the rejec-
tion, as trchnically unacceptable, of its proposal under
RFP E33615077- R-1120 issued ty the Air Force Systems
Command, Wrigh*-Patterson APB (Air Force). The solic-
itation sought to award a cost-plus-fixed-fee contract
to develop design and fabrication techniques for the
practical application of developments in millimeter wave
devices and components. As stated in the RFP, the
Ailr Force desires to finance an effort directed toward
expanding "miilimeter wave i:omponent state-of-the—~art

-from the 'one of a kind' laburatorv model to a level

suitable for system application." The Air Force en-
visions use ot the technology in e.tremely high fre-
gquency radio equipment suitable fo: avionics (aircraft
navigation and communications) applications.

In this regard, the solicitation noted, current
millimeter wave component technology is limited to a
number of commercially available products meant to be
used for laboratory test and experimental purposes, many
of which reflect 10 year old technology. Recent de-
velopment efforts indicate that it may be pessible to
produce components demonstrating an improvement in pe--
formance levels. hs stated in the solicitation, the
Alr Forrce anticipates that it should be possible to
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achjeve slignificant improvements regarding waveguide
circulatore and low noise mixers, and that:

*past and ongoing efforts in the millimeter
area *** [by the Alr Porce]l include %4 GHz paru-
metric amplifiers, 394 GHz all solid state radio-
meters, millimeter wave IMPATT diodes, varactor
nultipliers, 69 Hz high data rate PIN modulatore,
35 GHz microstrip inteyrated radiometers, and mil-
limeter wave receiver pratectors. ' **.,"

As stated in the RFP, "The present effort is bheing

established to .lleviate some of the limitations in
performance encountered in the previous development
programs due to the lack of available state of the

art components,”

Specitically, the Air Porce sought offers to develop
improved component tech:iiology in five design areas: (1)
local oscillators, (2) wideband mixers, (3) wideband cir-
culators, (4) waveguide switches, and (5! electronic
phase chifters. The solicitation anticipated that the
contractor would develop coempatible components, demon-
strating their feasibility in certain specified operating
ranges.

Alpha's proposal was rejected, without discussions,
as technically unacceptable., The Air Force determined
that its propousal was not susceptiivle of being made
acceptable without bs¢ing completely rewritten.

Alpha quest.ions how the 'Alr Force could have reach-
ed that result because its TRG Division is entirely
engaged in the development and manufacture of milli-
meter wave devices. As we understand the dispute, Alpha's
technical competence is not in issue. The record shows
that the Air Force found Alpha acceptable as to its
understanding of the devices proposeé¢ and their oper-
ation. Moreover, Alpha scorad well on special technical
factors, presumably reflecting the particular technical
advantages it was in a position to offer,

Contrary to Alpha's belief, the Air PForce did not
reject it on the basis of the scores given through a
competitive evaluation, but because it found the approach
proposed to be unacceptable and because it concluded that
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Aipha had failed to comply with mandatory requirements
of the RFP. Specirfically, the Alr Force rejectad
Alpha's proposz) because:

1. Alpha propneced a subharmoni-~.  1v pumped mixer
operating at half the specified@ mixer freguency,
Alpha'z proposed alternate local oscillator would
have been capable of driving the mixer if it couid
be Luilt. but the approach required the use of

per actly mai.ched diodes. Alpha's princi; al oscil-
lator design was not intended to operate in the
frequency range which would be required to drive
the mixer. 1In the circumetances the Air Force
concluded that it would have tu fund both designs,
contrary to what it iatended in the RFP.

2. Alpha proposed to develop a millineter switching
device using beam lead diodes. It did not adequately
demonstrate acceptable insertion loss and noise levels
as raequired oy the RFP.

3. Alpha's. prcposal to investigate uvse of bulk sil-
icon conductivity modulatinn phasz shifters was con-
sidered unsound. Its preoposed alternate~-like its
‘design for the circulator--requir.d use of uniaxial
ferrites, which the Aix Force viewe”® =3 a completely
undevcloped an2 unproven technolr . i, this regard,
also, Alpha's proposal was consid :iad ¢y be at vari-
ance with the intent expresse! in .ar T7PP,

Regardlng the acceptability »f alternate ~ropos-

als, the suvlicitation provided tha: "Offercrs submitting

responsive basic proposals may asubmit alte.nate proposals
as complete separate offers, if the alternote proposals
offer technical improvements or modifications which are
to the overall venefit of the Governmeri.,"” Although
thia language did not ceqjuire, without qualification,
that the Air Force consider Alpha's alternate approaches
insofar as Alpha did not conform to this requirement,

it appears that the Air Force has considered the various
possible combinations of approaches proposed and never-
theless remains of the opinion that Alpha's proposal

was unacceptable,
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Section 4,2 of the Technical Requirements cf the
solicitation siated that the contractor would fabricate,
test and deliver two prototype mixer packages having
a local oscillater mechanical tuning range of 90-100
GHz, amonc other requirements, which would rerult from
a design and development effort using an approach
applicable to the 20 to 200 GHz range. The design was
to permit the techniques Jemonstrated to be applied at
frequenci-:.. throughout this range, with proper scaling,
Moreover, the 2ross bar corfiguration using a ridged
waveguide was to be used, along with Scho:tky barrier
gailium arsenide devices. preferably of the beam lead
type, vielding a conversion loss approaching theoretical
performance iimits.

Analogous reguirements were placed on local ¢scilla-
_tor development. The brasshoard (prototype) modelz were
to be designed to operate in the 90-100 GHz range. How-
ever, "analys’s and design of the local oscillater pack-
age [was] to be performed for & wide range of frequencies
with different devices to take advantege of their most
favcrable operating ranje[s]." Oscillators were express-—
ly required to be of the fundamental harmonic type,
where feasible, and the contractor was not to rely upon
the use of separate multipliers to achieve the frequen-
cies required.

Alpha included in its technical proposal a direct
oscillator approach, tn meet the 90-100 GHz oscillator
requirement., It indicates that it did so because it
was informed that its pr0posal otherwise would be viewed
as nonconforming. It is clear, however, from its pro-~
posal, that Alpha preferred to develop lower frequency
devices,; for a number of technical reasons, using those
devices to drive its proposed subharmonically pumped
mixer. In that reqgard, Aipha rejected use of the cross-
bar configuration, stating in its proposal that although
aware of it,

"% * * ye feel the developments of the subhar-
monic approach have established its feasibility as
virtually equivalent in performance to the crossbhar
type (with a slight edge to the latter). * * * having




uj .

B-189031 5

worked with both, it seems impossible to helieve
the waveguida construction will ever be uble to
compete economically with the surpended substrate
in quantitv manufacture. L

Indeed, Alpha's proposal raows that Alpha not only de-
parted from the statement of work in this regard, but
that it intentionally propused direct (as distinguish-
ed from fundamental harmonic) oscillation to avoid pcss~
ible patent: infringement problems, among other reasons,
which might impact upon commercial applications of its
product.

Alpha also concedes that its proposed approach
would have required Jdiodes which would remain matched
over the broad bandwidth rogquired, but zvgues that this
s no longer a problem, because "the diodes we * * % pry-
posed have now been developed,” evidently while this
protest was pending. Assuming, rarguendo, :cliat this one
facet of the case would have had any bearing on the

.outcome, we do not agree that developments which may

have occurred after the Air Force's evaluation and
decision, and regarding which it does not appear that
the Air Force had or should have had any knowledge,
should have any bearing on our decision in this matter.

Section 4.4 of the Technical Requirements reqarding
waveguide switches states that:

"# & * The critical par~meters such as switch-
ing time, insertion loss, 1iso .ation, bandwidth, and
ewitch noise will be evaluated and compared for
the various approaches to determine the most feas-
ible means for electronically operated waveguide
switches, - Conventional ?IN diode techniques will
not be considered acceptable unless it can be suf-
ficiently demonsi:rated that they can be designed
for low noise performance. AL

Alpht recognized in its proposal that much of the work
in switch design had centered around use of switchable
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circulators, and reflection-type PIN shunt elements in
coupled wavequide circuits. Rather than proposing an
investioation and evaluation of these and related solu-
tions, as the Air PForce anticipated, Alpha proposed to
pursue one particular approach, which it characterizes
as a "simple, unique, [and] practical”™ solution using
high quality beam lead diodes making "the switchable
circulator * * * a completely unnecessary complication
for systems using the suspended image guide approach.”

In response to the Air Force's expressions of doubt
regarding anticipated loss and noise levels, Alpha
explainsg:

"4+ &« * In the time allowed for proposal prep-
aration, we were forc2d to rely on a low frequency
model where virtually all acvelopmente in the media
began * » ¥, The experiment demonstrated that
little effort woulé be required to achlieve the
thecretical limit, We also * * * [fogund] that cir-
cuit changes were necessary to achieve a lower
loss, and explained the origin of noise in the
device {in the proposal].

Although the switches to be developed are required
to be designed and tested for operation at selected fre-
quencies in the 20-100 GHz range, with emphasis on 90
GHz, the data submitted with Alpha's proposal related
to performance in the 1-4 GHz vange. Alpha attempted
to distinguish its approach from conventional PIN diode
solutions. In the circbmstances, howeve):, we cannot say
that the Air Force's evaluation was unreqsonable. The
limited empirical evidence offered did not adequately
demonstrate that Alpha's approach, which was supported
by theoretically founded claims, would overcome loss and
noise problems which had characterized o“her diode based
approaches in the frequency ranges regquired.

Finally, Alpha proposed two ipproaches to the
phase shifter design requirement. It placed principal
emphaeis on development of ferrite devices primarily
proposing to develop usable uniaxial materials, Simi-
larly, Alpha proposed to use uniaxial ferrites in the
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design and development of its proposed circulators,
notwithstanding that Section 4.3 of the Technical
Requirements stated that the Air Porce sought develop-
ment of "a low risk approach based on known and exist-
ing ferrite characteristics™ (emphasis added).

In the Air Porce's view, use of uniaxial ferrites
was unproven and would riquire excessive basic devel-
opment of uniaxial ferrites simply to demonstrate that
such materials could perform satisfactorily at the high
opciating freguencies required. Alpha devoted consid-
erahble attention in ity proposal toward what it asserts
is a need to do just that. Alpha believes that its
proposed approach in this regard affords the best solu-
tion to various technjcal problems. The Air Force,
however, was not arbitrary in finding that use of
uniaxial ferrite devices woiild entail substantially

-greater effort and risk thai: it was willing to take on.

Alternatively, Alpha expressed willingness to
undertake an empirical study tc defermine what losses
might be involved assumi:’g. reasonable optimization of
bulk conductivity phase shifter devices. Although
*deemphasizing” this approach, Alpha argued that it
was possible "by selectiny the length to carrier recom-
bination ratio at an appropriate optimized value, that
*# & & modulation losses] could be reduced.” Never-
theless, Alphi recognized that substantial insertion
losses have been experienced with use of bulk conduc-
tivity devices. The Air Porce agserts that for that
reason use of such devices wag unacceptable, and the
Air Force omitted bulk conductivity devices from its
listing of acceptable device types (ferrite or dicde)
in paragreph 4.5 of :he Technical Requirements.

We recognize that Alpha believes strcngly that it
proposed a superior overall =zpproach, which at least
should have been treated as acceptable. Nevertheless,
the record provides reasonable support for the Air
Force's view that Alpha's proposal was seciously at
variance with the development program described in the
RFP. 1Indeed, it could not have been made to conform
to the standards established by the solicitation without
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being completely rewritten. Although Alpha attempts

to traverse the issues, arguing thct direction of the
program should bhe left to the judgment cf the contractor,
the scope of the intended effort was clearly desc-loed

in the RFP.

Accordingly, we find that the Air Force's rejec-
tion of the Alpha proposal as technically unacceptable
has not been shown to have been unreasonable. Alpha's

protest is denied.
7 fetden

Deputy Comptroller Genekal
of the United States






